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Objective: Varicocele is associated with male infertility and/or scrotal pain. Microsurgical 
varicocelectomy provides advantages of reliable identification of spermatic vessels and 
has been advocated as the gold standard procedure for varicocele repair. The purpose 
of this study was to assess the outcome after microsurgical subinguinal varicocelec-
tomy in patients with varicocele associated infertility or scrotal pain.
Materials and Methods: A total of 224 men underwent 327 operations of microsurgi-
cal subinguinal varicocelectomy at a single university hospital because of infertility or 
painful scrotum. The diagnosis of varicocele was based on the findings of physical ex-
amination. The vast majority of the surgeries were performed on an outpatient basis. 
All patients underwent pre- and postoperative semen analysis or pain scale evaluation.
Results: For the 114 infertile patients who underwent varicocelectomy, significant 
improvements were noted between pre- and postoperative mean sperm count and 
total motile sperm count. Patients who received bilateral surgery had greater improve-
ment than patients who received unilateral surgery. Repair of larger varicocele was as-
sociated with postoperative sperm count changes. Induction of spermatogenesis was 
observed in at least two of 11 patients with nonobstructive azoospermia. The overall 
semen improvement rate (improvement index, > 0.5) was 70.2% and the 1-year spon-
taneous pregnancy rate was 33.3%. Of the 102 patients with painful scrotum, 66 pa-
tients (64.7%) reported complete resolution of pain, 30 patients (29.4%) had partial 
resolution, and no change was claimed in six patients (5.9%). For all patients, the pre- 
and postoperative mean verbal pain scale were 5.8 ± 0.4 and 1.2 ± 0.4, respectively 
(p < 0.001). Postoperatively, four patients were found to have varicocele recurrence, 
four patients had epididymal discomfort, and three patients had transient hydrocele.
Conclusion: Microsurgical subinguinal varicocelectomy provides a minimally invasive 
and effective therapy to varicocele repair with significant improvements in semen 
quality and scrotal discomfort, and a low incidence of morbidity.
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1. Introduction
Varicocele, defined as abnormal venous dilatation of the 
pampiniform plexus, is observed in 15% of general male 
population.1 However, varicocele is found in approxi-
mately 30–40% of men with primary infertility and up to 
85% of men with secondary infertility.2,3 It is believed 
that varicocele has several negative effects on testicular 
function. Human and animal studies have demonstrated 
that varicocele is associated with a progressive and 
duration-dependent decline in spermatogenic and ster-
oidogenic function.4,5 On the other hand, varicocele may 
also induce scrotal dull pain and/or pulling or dragging 
sensation, which worsens with straining and exercises.6,7 
The incidence of pain in individuals with varicocele is 
about 2–10%.6,8,9
It is generally believed that repair of varicocele can 
rescue the further damage to the testis and improve the 
symptom of scrotal pain.6,7,10–12 Indeed, surgical correction 
of varicocele (varicocelectomy) has become the most 
commonly performed surgery and the most effective 
therapy for the treatment of male factor infertility. To 
date, a number of techniques have been described for re-
pair of varicocele, including high retroperitoneal Palomo 
approach, conventional inguinal approach, micro surgical 
inguinal or subinguinal approach, laparoscopic approach 
and radiographic embolization. Of those techniques, micro-
surgical subinguinal varicocelectomy provides advantages 
of reliable identification of arteries, veins, lymphatics, as 
well as vas deferens; thus, this approach is able to limit 
morbidity and recurrence rates. Additionally, this ap-
proach avoids transection of any abdominal muscle fib-
ers, which is able to reduce the postoperative wound 
pain and spare the injury of abdominal organs and ves-
sels. Thus, several authors have advocated the use of 
microsurgical subinguinal varicocelectomy as the gold 
standard procedure for varicocele repair.11,13–15
In the present study, we report our experience with 
microsurgical subinguinal varicocelectomy in patients 
with varicocele-associated male infertility or painful var-
icocele. To our knowledge, this is the largest series of 
the report of microsurgical varicocelectomy in a Chinese 
population.
2. Materials and Methods
2.1. Patients and data collection
This study was approved by the human experiment and 
ethics committee of National Cheng Kung University Hos-
pital (human experiment and ethics committee no., ER-
97-141). From January 2000 to June 2007, a total of 224 
consecutive patients who had been treated with micro-
surgical subinguinal varicocelectomy were retrospectively 
analyzed. The diagnosis of varicocele was based on the 
findings of physical examination. All varicocele were 
evaluated and graded according to the Dubin grading 
system (grades I, II and III).16 Patients who underwent 
varicocelectomy because of male infertility had 1 year or 
more infertility history and abnormal semen parameters. 
Infertile couples, in whom there was irreversible female 
factor infertility or a female partner aged older than 
38 years, were not offered surgery. At least two semen 
analyses before and two semen analyses after the opera-
tion were obtained. The standard semen parameters were 
determined according to the World Health Organization 
guideline.17 Nonobstructive azoospermia was defined 
by the presence of spermatogenic defects in the testicu-
lar biopsy or of elevated serum follicle-stimulating hor-
mone levels, a total testicular volume of < 30 mL, and the 
absence of other applicable diagnoses.17 The testicular 
volume was measured preoperatively and 9–12 months 
postoperatively with a Seager orchidometer (Dalzell USA 
Medical Systems, Dungannon, UK). Testicular atrophy 
was defined as testicular volume (unilateral) of < 15 mL. 
In this study, we used the data of semen analyses per-
formed 1–3 months before surgery and 9–12 months 
after surgery for analysis. The semen parameters in-
cluded sperm count, percent sperm motility, total motile 
sperm count, and percent normal morphology. The total 
motile sperm count was calculated using the following 
formula: (semen volume ˜  sperm concentration ˜  per-
cent motility)/100. For those patients who underwent 
varicocelectomy because of painful scrotum, all of them 
underwent at least 1–3 months of preoperative trial of 
conservative treatments, including scrotal support, anti-
inflammatory medications and limitations in activity. 
Verbal pain scale was used to assess the pre- and post-
operative scrotal pain. We used the data of verbal pain 
scale performed 1 month before surgery and 3 months 
after surgery for analysis.
In this study, we also recorded the complications 
noted 1 week after surgery and recurrent/persistent vari-
cocele noted 3–12 months after surgery. The diagnosis of 
recurrent/persistent varicocele was made by both physi-
cal examination and color Doppler ultrasonography.
2.2. Microsurgical subinguinal varicocelectomy
Microsurgical subinguinal varicocelectomy was performed 
with the patient under general anesthesia. All procedures 
are shown in Figure 1. Briefly, we made a 1.5–2 cm skin 
incision overlying the external inguinal ring, and the inci-
sion was deepened through the Scarpa’s fascia. Two 
small retractors were used to open up the wound, allow-
ing for the spermatic cord to be grasped and delivered 
with a Babcock clamp (Figure 1A). The Babcock clamp 
was then replaced with a rubber tube (Figure 1B), and 
the spermatic cord was elevated over the rubber tube 
for stabilization in the subsequent microscopic operation. 
Then, the microscope was brought into the operating site, 
and the spermatic cord was examined under ˜  10 to ˜  15 
magnification (Figure 1C). After opening the external 
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and internal spermatic fascias, the underlying spermatic 
vessels were meticulously dissected (Figure 1D–F). The 
spermatic arteries were easily identified by their pulsa-
tion, and the lymphatics were characterized by their trans-
parent chambers. Both of them were well preserved. All 
spermatic veins were then divided and ligated with 4-0 
silk tie (Figure 1G). After the completion of varicocelec-
tomy and preservation of spermatic arteries, lymphatics 
and vas deferens, the spermatic fascias were closed with 
a single 4-0 chromic catgut suture (Figure 1H) and the 
spermatic cord was placed back to its original site. The 
operation wound was then closed with 3-0 nylon suture 
(Figure 1I). The patients were observed for about an 
hour before leaving the hospital. All operations were 
performed by the same surgeon (Y.M.L.).
2.3. Statistical analysis
Results are expressed as means ± standard error. The sta-
tistical analyses were performed using Wilcoxon signed 
rank test to compare pre- and postoperative semen pa-
rameters and verbal pain scales. GraphPad Prism 4 statisti-
cal software (GraphPad Software, San Diego, CA, USA) 
was used. Probability values of < 0.05 were considered 
sta tistically significant.
3. Results
3.1. Patient characteristics
The patients’ characteristics are shown in Table 1. A total 
of 224 patients underwent 327 operations. Of the 224 
patients, 103 received bilateral surgery, while the other 
patients received unilateral surgery. The mean operation 
time for unilateral surgery was 56.9 ± 4.8 minutes, and 
the time for bilateral surgery was 105 ± 7.9 minutes. 
Figure 1 (A–I) Illustration of the steps to perform subinguinal microsurgical varicocelectomy. All procedures are described in the text. (D) 
The arrow indicates the internal spermatic vein, and the arrowhead indicates testicular artery. (E) The arrow indicates the lymphatic ves-
sel. (F) The arrow indicates the vas deferens, the arrowhead indicates vas deferens artery, and the asterisk indicates the vas defer-
ens vein.
A B C
D E F
G H I
Table 1  Patient characteristics of the study group
Presentations No. of patients No. of operations
Primary infertility 102 182
Primary infertility 3 3
 with scrotal pain
Secondary infertility 9 14
Infertility with 8 8
 ipsilateral testicular
 atrophy
Scrotal pain  102 120
Total  224 327
Microsurgical varicocelectomy in 224 patients
Vol. 21, 30–37, March 2010 33
We also did a survey on the number of total veins ligated 
among all the patients. The mean number of veins ligated 
was 7.2 ± 0.5 at the right side and 9.5 ± 0.5 at the left side.
3.2. Changes in semen parameters
Table 2 shows the comparison of semen parameter changes 
in 122 infertile patients and 207 operations. For all 
patients, the mean sperm count in pre-operation was 
13.0 ± 3.4 M/mL; after the operation, the sperm count 
increased to 28.2 ± 6.7 M/mL. A significant difference was 
observed with a p value of 0.02. Furthermore, the total 
motile sperm count in pre-operation was 7.9 ± 4.2 M/mL, 
and it increased to 14.1 ± 4.8 M/mL after the operation. 
A significant difference was noted with a p value of 0.03. 
However, no significant differences were noted between 
pre- and postoperative sperm motility and sperm mor-
phology changes (p = 0.94 and 0.45, respectively). We 
then divided the patients into two groups: the bilateral 
group and the unilateral group. In both groups, we ana-
lyzed the differences of the semen parameters between 
pre- and post-operation. Significant differences occurred 
only in the sperm count and total motile sperm count of 
bilateral group (p = 0.02 and 0.002, respectively). Further-
more, we analyzed the differences of pre- and postopera-
tive semen parameters among the varicocele grades 
(grades I, II and III). Significant improvements in sperm 
count and total motile sperm count were found in grades 
II and III varicocele patients. In summary, 80 out of 114 
infertile men had improvement in semen parameters 
(improvement index, > 0.5) and 38 out of 114 men had 
successful paternity in the 1-year follow-up. Therefore, in 
this study, an overall semen parameter improvement rate 
was 70.2% and the 1-year spontaneous pregnancy rate 
was 33.3%.
We also analyzed which clinical findings are predictive 
of postoperative sperm count changes using generalized 
estimating equation. Table 3 shows that age, grade I and 
Table 2  Comparison of semen parameters according to laterality and grade of varicocele in 122 patients and 207 operations*
Parameter Pre-operation Post-operation p†
All patients
  Count (M/mL) 13.0 ± 3.4 28.2 ± 6.7 0.02
  Sperm motility (%) 29.9 ± 6.3 29.5 ± 6.2 0.94
  Total motile sperm (M) 7.9 ± 4.2 14.1 ± 4.8 0.03
  Normal morphology (%) 71.2 ± 6.2 69.9 ± 8.7 0.45
Bilateral group
  Count (M/mL) 12.8 ± 3.0 32.7 ± 9.0 0.02
  Sperm motility (%) 42.0 ± 6.5 43.9 ± 8.0 0.32
  Total motile sperm (M) 4.9 ± 1.8 13.9 ± 4.9 0.002
  Normal morphology (%) 64.7 ± 8.2 66.3 ± 5.7 0.24
Unilateral group
  Count (M/mL) 13.6 ± 9.9 19.0 ± 6.9 0.34
  Sperm motility (%) 14.7 ± 2.7 15.3 ± 8.8 0.18
  Total motile sperm (M) 4.2 ± 1.1 5.7 ± 1.8 0.17
  Normal morphology (%) 76.2 ± 4.2 71.3 ± 7.9 0.09
Grade I varicocele
  Count (M/mL) 17.6 ± 8.4 19.5 ± 4.2 0.46
  Sperm motility (%) 47.7 ± 11.3 55.4 ± 12.9 0.10
  Total motile sperm (M) 16.5 ± 4.3 21.5 ± 6.8 0.046
  Normal morphology (%) 66.2 ± 6.9 68.3 ± 9.4 0.40
Grade II varicocele
  Count (M/mL) 11.9 ± 4.9 25.0 ± 6.4 0.02
  Sperm motility (%) 23.3 ± 7.4 25.6 ± 11.2 0.52
  Total motile sperm (M) 5.47 ± 3.8 13.8 ± 4.8 0.008
  Normal morphology (%) 70.2 ± 12.2 68.7 ± 9.9 0.39
Grade III varicocele
  Count (M/mL) 8.6 ± 5.3 27.8 ± 8.9 0.003
  Sperm motility (%) 12.4 ± 6.4 15.3 ± 8.8 0.48
  Total motile sperm (M) 2.1 ± 1.3 7.9 ± 3.8 0.02
  Normal morphology (%) 56.2 ± 49 60.3 ± 9.9 0.59
*Data are presented as mean ± standard error; †Wilcoxon signed rank test.
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grade II varicocele, and total vein ligated were not asso-
ciated with postoperative sperm count changes, whereas 
grade III varicocele was significantly correlated with 
postoperative sperm count changes. This result suggests 
that repair of larger varicocele is likely to achieve a better 
outcome.
3.3.  Induction of spermatogenesis in patients 
with nonobstructive azoospermia
Some previous studies have shown that varicoc-
electomy may induce spermatogenesis in nonobstructive 
azoospermic men.18–22 In this study, 11 nonobstructive 
azoospermic patients underwent microsurgical varicoce-
lectomy. After a 1-year follow-up, two patients had sperm 
in their ejaculates with sperm counts of 3.5 M/mL and 
11.7 M/mL. Of the remaining nine patients with persistent 
azo ospermia, seven patients underwent testicular sperm 
extraction and two met with success (Table 4).
3.4.  Effect of varicocelectomy on testicular 
volume
The pre- and postoperative mean testicular volume were 
18.7 ± 3.1 mL and 19.1 ± 2.6 mL for 114 infertility patients 
(p = 0.89), respectively, 20.1 ± 2.8 mL and 19.9 ± 3.1 mL 
for 102 scrotal pain patients (p = 0.91), respectively, and 
9.3 ± 2.8 mL and 10.7 ± 3.4 mL for eight testicular atrophy 
patients (p = 0.06), respectively. Although the testicular 
volume tended to increase in the eight testicular atrophy 
patients following varicocelectomy, there was no signifi-
cant difference between the pre- and postoperative tes-
ticular volumes for these three groups.
3.5. Effect of varicocelectomy on pain resolution
In this study, 102 patients complaining of scrotal pain un-
derwent microsurgical varicocelectomy. The pain duration 
of the 102 patients ranged from 2.3 months to 6.2 years, 
with a mean of 11.3 ± 5.8 months. After surgery, 66 patients 
(64.7%) reported complete resolution of pain, 30 patients 
(29.4%) had partial resolution and six patients (5.9%) had 
no change in pain symptom. The overall improvement 
rate in pain relief, including complete resolution and par-
tial resolution, was 94.1%. We further interviewed these 
patients and compared the pre- and postoperative ver-
bal pain scales for all-patient group, bilateral group and 
unilateral group. Table 5 shows that significant differ-
ences were noted between pre- and postoperative ver-
bal pain scales among the three groups (all p < 0.001).
Table 4  Induction of spermatogenesis after microsurgical varicocelectomy in 11 nonobstructive azoospermic men
Patient
 Varicocele
 Preoperative Postoperative 
TESE
 
Histopathology
no.  sperm count sperm count
1 Unilateral 0 0 – Not available
2 Bilateral 0 3.5 M/mL – Not available
3 Bilateral 0 0 Failed Maturation arrest
4 Unilateral 0 0 Success Hypospermatogenesis
5 Unilateral 0 0 Failed Sertoli cell only
6 Unilateral 0 0 – Not available
7 Bilateral 0 0 Failed Sertoli cell only
8 Bilateral 0 11.7 M/mL – Not available
9 Bilateral 0 0 Failed Sertoli cell only
10 Bilateral 0 0 Success Mixed type
11 Bilateral 0 0 Failed Maturation arrest
TESE = testicular sperm extraction; – = not done.
Table 3  Analysis of predictors for sperm count change 
using generalized estimating equation (GEE)
Predictors for change GEE 95% CI p
Age 0.23 –0.32 to 0.83 0.38
Grade I varicocele 4.33 –3.4 to 12.06 0.27
Grade II varicocele 7.63 –0.6 to 15.8 0.07
Grade III varicocele 8.43 2.76 to 14.11 0.004
Total no. of veins ligated 1.16 0.21 to 2.12 0.60
CI = confidence interval.
Table 5  Comparison of verbal pain scale between pre- 
and post-operation*
Parameter Pre-operation Post-operation p†
All patients 5.8 ± 0.4 1.2 ± 0.4 < 0.001
Bilateral group 6.0 ± 0.6 0.8 ± 0.6 < 0.001
Unilateral group 5.7 ± 0.6 1.4 ± 0.5 < 0.001
*Data are presented as mean ± standard error; †Wilcoxon signed 
rank test
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3.6. Complications
Table 6 shows the complications that occurred in this study. 
Three patients were found to have transient hydrocele, 
but the symptom subsided within 1 month. Four pa-
tients complained of epididymal discomfort, which was 
successfully treated by using nonsteroidal anti-inflam-
matory drug. In this series, there were four patients who 
suffered from varicocele recurrence or persistence. The 
overall recurrent rate was 1.8%. Two of the four patients 
underwent repeated operation, and varicocele had not 
occurred upon them since then. There was no testicular 
atrophy found in the present study.
4. Discussion
Although some of previous reports have challenged the 
efficacy of varicocelectomy for the treatment of male 
infertility, the studies in those reports had small patient 
numbers, did not classify varicocele by severity and had 
poor control for the type of varicocele repair.23–25 Recently, 
increasing evidence suggests that microsurgical subinguinal 
varicocelectomy indeed improves semen parameters and 
increases nature pregnancy.11,13,14,26,27 In this study, our 
result is consistent with these reports showing that micro-
surgical varicocelectomy is able to improve the semen pa-
rameters, with an overall improvement in semen analysis 
found in 70% of men and 1-year pregnancy seen in 33% of 
the couples.
Our results demonstrate statistically significant im-
provements in sperm count and total motile sperm 
count following microsurgical varicocelectomy. However, 
no significant improvement was noted in sperm motility 
and morphology. This finding is identical in the all-patient, 
bilateral, grade II and grade III groups. Although, a hand-
ful of studies have shown that the number of normal 
form of sperm is not significantly increased after varico-
celectomy,28,29 we cannot currently explain the reason 
for the lack of improvement in sperm motility in our pa-
tients. Differences in patient selection, patient number, 
duration of infertility, follow-up protocol, laboratory 
quality, genetic background and environmental factors 
may contribute to this divergence.
In this study, bilateral varicocelectomy is associated 
with a significantly greater improvement in sperm count 
and total motile sperm count than unilateral varicocelec-
tomy. Our result is similar to some previous studies. For 
example, Libman et al.28 demonstrated that clinically 
palpable bilateral varicocele is associated with a signifi-
cantly greater improvement in sperm quality and fertil-
ity potential than unilateral varicocelectomy. Scherr and 
Goldstein29 showed that compared with repair of grade 
II to III left varicocele, simultaneous repair of grade II 
to III left varicocele and grade I right varicocele can 
achieve a greater improvement in semen parameters 
(concentration and motility). Thus, our finding supports 
the concept raised by Libman et al.28 that there is a 
detrimental, dose-effect of varicocele on male fertility 
potential (bilateral varicocele has a greater negative ef-
fect on testicular function than unilateral varicocele).
Our results also showed that repair of grade II and III 
varicocele induced significant improvements in sperm 
count and total motile sperm count, and that grade III 
varicocele was most predictive of postoperative sperm 
count changes. To date, the impact of varicocele grade 
on postoperative outcome is still controversial. Steckel 
et al.8 reported that patients with larger varicocele 
(grade III) had greater relative improvement in semen 
parameters than patients with smaller varicocele (grades 
I and II). They found that infertile men with grade III vari-
cocele had worse baseline semen parameters but had 
much more significant improvement following varicoce-
lectomy.8 Our result is consistent with this report. In 
contrast, other reports showed that there were signifi-
cant improvements in sperm count and motility in all 
varicocele grades (grades I–III) of patients following 
varicocelectomy.12,16 Another two studies showed that 
the outcome following subclinical varicocelectomy (de-
tected by ultrasonography) was significantly less than that 
following repair of clinical varicoceles.30,31 Taken together, 
we tend to suggest that varicocelectomy is recommended 
for all, but not subclinical, varicocele patients.
For the past 10 years, some studies have shown that 
nonobstructive azoospermic patients with varicocele 
may benefit from varicocele repair.18–22 According to 
those reports, 9.6–40% of men had sperm in the ejacu-
late, and 60% of men had successful testicular sperm ex-
traction after microsurgical varicocelectomy. In this 
study, two out of 11 patients (18%) were found to have 
sperm in the ejaculate at the 1-year follow-up, and the 
other patients still needed testicular sperm extraction in 
preparation for intracytoplasmic sperm injection (ICSI). 
Although assisted reproductive technique is still re-
quired for the majority of couples to get pregnant, a sig-
nificant number of nonobstructive azoospermic patients 
with varicocele may have the potential of providing 
spermatozoa by ejaculation after the varicocelectomy. 
We recently performed a cost per delivery analysis of 
varicocelectomy and ICSI for the treatment of infertility. 
The overall cost per delivery for varicocelectomy is 
Table 6  Complications following 327 operations in 224 
patients
Complications Patients, n (%) Operations (%)
Hydrocele, transient 3 (1.3) 0.9
Hydrocele, permanent 0 (0) 0
Scrotal ecchymosis 0 (0) 0
Epididymal discomfort 4 (1.8) 1.2
Recurrence/Persistence 4 (1.8) 1.2
Testis atrophy 0 (0) 0
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US$666 compared with a striking US$4000 per delivery 
for ICSI. Obviously, varicocelectomy is six times more 
cost-effective than ICSI. This result is similar to those in 
the American and Euro pean experiences.32,33 Therefore, 
we strongly recommend that men with male infertility 
and varicocele should first undergo varicocele repair 
when female factor is excluded.
Varicocele has been associated with scrotal or testic-
ular pain. This pain has been described as a dull throb-
bing pain, which is worsened with exertion and strain, 
and without components of sharp or radiating pain.6,7 In 
this study, all patients who underwent varicocelectomy 
matched these pain criteria. It is generally accepted that 
treatment for painful varicocele should start with con-
servative measures followed by surgery. However, there 
is no consensus on how long the conservative treatment 
should be done. In our clinical setting, microsurgical var-
icocelectomy for painful varicocele is only performed in 
patients in whom conservative treatment (scrotal sup-
port, anti-inflammatory medication and limitation in ac-
tivity) has been tried for at least 3 months and failed, or 
is impractical for their active work. Our results confirmed 
that microsurgical varicocelectomy for pain is usually 
successful, with complete and partial resolution of pain 
in more than 90% of patients who failed to respond to 
conservative treatment. Although there is a paucity of 
literature focused on the outcome of varicocelectomy 
for pain, complete resolution of pain would be antici-
pated in 48–88% of patients undergoing varicocele 
ligation.6,7,34,35 Collectively, we believe that varicocelec-
tomy is an effective and reasonable treatment option 
for men with scrotal pain and varicocele.
The most common complications following varicoce-
lectomy are hydrocele formation, varicocele recurrence/
persistence, and testicular atrophy.36 The use of micro-
scopic magnification will enable the surgeon to easily 
identify the lymphatic vessels, veins and arteries, which 
results in a substantial reduction of complication occur-
rence.36 In this study, only three patients had transient 
hydrocele and four patients suffered from epididymal 
discomfort, the complaints of all of whom were success-
fully treated by conservative therapy. Four patients were 
found to have varicocele recurrence/persistence, two of 
whom received “re-do” surgery. The morbidity rate ob-
tained in this study is relative low compared with previ-
ous non-microscopic approaches.37 On the other hand, we 
found that all those complications occurred in the first 
60 cases of this series, suggesting that this technique re-
quires microsurgical training. A laboratory-based techni-
cal skill training with bench model may be necessary 
before acquisition of real operating-room experience.
In summary, microsurgical subinguinal varicocelec-
tomy provides a safe and effective approach to varicocele 
repair, with improvement in semen quality, improvement 
in scrotal discomfort and minimal morbidity. To reduce 
the risk of postoperative morbidity, the development of 
microsurgery training using bench model is necessary.
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